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(54) TIRE MOLDING SYSTEM AND MOLDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a tire 
molding system which drastically raises the 
production efficiency of tires as well as a molding 
method for the tire. 

SOLUTION: In the tire molding system including a 
band molding machine 10 for which size setting 
conditions can be changed, a shaping molder 20 and 
a belt/tread molder 30, an inner liner servicer 60 
which cuts an inner linear 65 out of a sheetlike 
material 61 with an almost equal width to the 
peripheral length of a band, a carcass servicer 70 
which cuts a carcass 75 out of a sheetlike material 71 
with an almost equal width to the peripheral length of 
the band, a rubber part servicer 80 which molds a 
rubber part for the band of a rubber strip, a bead servicer 90 which supplies a complete 
bead, a belt servicer 100 which molds a belt by joining strip pieces together and a rubber 
part servicer 110 which molds a rubber part for a tread of the rubber strip. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In a series of tire shaping systems equipped with a migration means to deliver half- 
finished products for the setups of tire size to each making machine including the band making 
machine which can be changed into arbitration, a shaping making machine, and a belt tread making 
machine As a supply means of a band member, it is (1). The inner liner ingredient of the shape of a 
sheet which has the width of face which added splice cost to the band perimeter is cut to the die 
length corresponding to the specification width of face of a shaping tire. An inner liner supply means 
to supply the cut inner liner to said band making machine, (2) A carcass supply means to cut the 
carcass ingredient of the shape of a sheet which has the width of face which added splice cost to the 
band perimeter to the die length corresponding to the specification width of face of said shaping tire, 
and to supply the cut carcass to said band making machine, (3) While injecting a rubber strip from an 
injection molding machine, this rubber strip is twisted around the perimeter of the drum of said band 
making machine. A rubber parts supply means for bands to fabricate the rubber parts which consist 
of a profile corresponding to the specification of said shaping tire based on the laminated structure, 
(4) While establishing a bead supply means to supply the completion bead corresponding to the 
specification of said shaping tire to said band making machine through a bead setter As a supply 
means of a belt tread member, it is (5). The strip belting which lengthened, arranged and carried out 
rubberizing of two or more codes of a book is cut at predetermined die length and a predetermined 
include angle. The die length corresponding to [ connect the edges of the cut piece of a strip of two 
or more sheets, and ] the specification of said shaping tire, A belt supply means to form the belt for 
one tire which has a code include angle and width of face, and to supply this belt to said belt tread 
making machine, and (6) While injecting a rubber strip from an injection molding machine The tire 
shaping system which established a rubber parts supply means for treads to fabricate the rubber parts 
which twist this rubber strip around the perimeter of the drum of said belt tread making machine, and 
consist of a profile corresponding to the specification of said shaping tire based on the laminated 
structure. 

[Claim 2] The tire shaping system according to claim 1 by which said bead supply means holds two 
or more kinds of completion beads equipped with the bead core corresponding to said band 
perimeter, chooses the completion bead corresponding to the specification of said shaping tire from 
the completion bead of these two or more classes, and supplies the selected completion bead to said 
band making machine through a bead setter. 

[Claim 3] The tire shaping system according to claim 1 or 2 said whose injection molding machine is 
a plunger-type injection molding machine which holds the amount of rubber corresponding to the 
specification of said shaping tire at least for every parts. 

[Claim 4] In the tire shaping approach using a series of tire shaping systems equipped with a 
migration means to deliver half-finished products for the setups of tire size to each making machine 
including the band making machine which can be changed into arbitration, a shaping making 
machine, and a belt tread making machine As a supply process of a band member, it is (1). The inner 
liner ingredient of the shape of a sheet which has the width of face which added splice cost to the 
band perimeter is cut to the die length corresponding to the specification width of face of a shaping 
tire. The inner liner supply process which supplies the cut inner liner to said band making machine, 
(2) The carcass supply process which cuts the carcass ingredient of the shape of a sheet which has 
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the width of face which added splice cost to the band perimeter to the die length corresponding to the 
specification width of face of said shaping tire, and supplies the cut carcass to said band making 
machine, (3) While injecting a rubber strip from an injection molding machine, this rubber strip is 
twisted around the perimeter of the drum of said band making machine. The rubber parts supply 
process for bands which fabricates the rubber parts which consist of a profile corresponding to the 
specification of said shaping tire based on the laminated structure, (4) While establishing the bead 
supply process which supplies the completion bead corresponding to the specification of said 
shaping tire to said band making machine through a bead setter As a supply process of a belt tread 
member, it is (5). The strip belting which lengthened, arranged and carried out rubberizing of two or 
more codes of a book is cut at predetermined die length and a predetermined include angle. The die 
length corresponding to [ connect the edges of the cut piece of a strip of two or more sheets, and ] the 
specification of said shaping tire, The belt supply process which forms the belt for one tire which has 
a code include angle and width of face, and supplies this belt to said belt tread making machine, and 
(6) While injecting a rubber strip from an injection molding machine The tire shaping approach of 
having established the rubber parts supply process for treads which fabricates the rubber parts which 
twist this rubber strip around the perimeter of the drum of said belt tread making machine, and 
consist of a profile corresponding to the specification of said shaping tire based on the laminated 
structure. 

[Claim 5] The tire shaping approach according to claim 4 which prepares two or more kinds of 
completion beads equipped with the bead core corresponding to said band perimeter in said bead 
supply process, chooses the completion bead corresponding to the specification of said shaping tire 
from the completion bead of these two or more classes, and supplies the selected completion bead to 
said band making machine through a bead setter. 

[Claim 6] The tire shaping approach according to claim 4 or 5 that said injection molding machine is 
a plunger-type injection molding machine which holds the amount of rubber corresponding to the 
specification of said shaping tire at least for every parts. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the tire shaping system and the shaping approach 
which made easy the stage substitute of the tire from which a specification differs in more detail 
about the tire shaping approach using the tire shaping system and this system which are consistent 
and fabricate a pneumatic tire from an ingredient, and made it possible to raise the productive 
efficiency of a tire by leaps and bounds. 
[0002] 

[Description of the Prior Art] In a pneumatic tire, even if a bead bore is the same, much sizes exist 
by difference of a flat ratio and tread width of face. Moreover, even if tire size is the same, the class 
of compound etc. may be subdivided according to the purpose of use. 

[0003] Thus, although automatic modification is almost possible for the setups of a making machine 
to tire size current when fabricating a variety of pneumatic tires, great time amount is needed for a 
stage substitute of the member supplied to the making machine. Therefore, the member for every tire 
size is prepared beforehand, these members are supplied to a forming cycle, and he collects by the 
lot unit for every tire size, and is trying to assemble an unvulcanized tire in the former. That is, in a 
tire forming cycle, by making [ many ] the tire number of one lot, stage substitute activities are 
reduced and it becomes possible to raise productivity. 

[0004] However, the vulcanization cycle time spent on vulcanization of one tire is about 5 to 10 
times the shaping cycle time spent on shaping of one tire, and correspondence of 1 to 1 of it was not 
completed. Therefore, even if it fabricated the tire of specific size by the lot unit continuously, metal 
mold for vulcanizing the tire of the specific size could not be used according to the shaping cycle 
time, the unvulcanized tire piled up as a middle unfinished product, namely, lead time increased, and 
this was worsening the productive efficiency of a tire. 

[0005] Moreover, when preparing the member for every tire size beforehand like before and 
supplying these members to a forming cycle, it is indispensable to arrange and stock many pars 
intermedia material according to a variety of pneumatic tires. Therefore, the cost of materials and 
management cost of pars intermedia material increased, and this was raising the production cost of a 
tire. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the tire shaping 
system and the shaping approach which made easy the stage substitute of the tire from which a 
specification differs, and made it possible to raise the productive efficiency of a tire by leaps and 
bounds. 
[0007] 

[Means for Solving the Problem] It sets to a series of tire shaping systems equipped with a migration 
means to deliver half- finished products for the setups of tire size to each making machine including 
the band making machine which can be changed into arbitration, a shaping making machine, and a 
belt tread making machine, and the tire shaping system of this invention for attaining the above- 
mentioned purpose is [0008] as a supply means of a band member. (1) An inner liner supply means 
to cut the inner liner ingredient of the shape of a sheet which has the width of face which added 
splice cost to the band perimeter to the die length corresponding to the specification width of face of 
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a shaping tire, and to supply the cut inner liner to said band making machine, and [0009] (2) A 
carcass supply means to cut the carcass ingredient of the shape of a sheet which has the width of face 
which added splice cost to the band perimeter to the die length corresponding to the specification 
width of face of said shaping tire, and to supply the cut carcass to said band making machine, and 
[0010] (3) A rubber parts supply means for bands to fabricate the rubber parts which twist this 
rubber strip around the perimeter of the drum of said band making machine, and consist of a profile 
corresponding to the specification of said shaping tire based on the laminated structure while 
injecting a rubber strip from an injection molding machine, and [001 1] (4) While establishing a bead 
supply means to supply the completion bead corresponding to the specification of said shaping tire to 
said band making machine through a bead setter, it is [0012] as a supply means of a belt tread 
member. (5) A belt supply means to cut the strip belting which lengthened, arranged and carried out 
rubberizing of two or more codes at predetermined die length and a predetermined include angle, to 
form the belt for one tire which connects the edges of the cut piece of a strip of two or more sheets, 
and has the die length corresponding to the specification of said shaping tire, a code include angle, 
and width of face, and to supply this belt to said belt tread making machine, and [0013] (6) While 
injecting a rubber strip from an injection molding machine, this rubber strip is twisted around the 
perimeter of the drum of said belt tread making machine, and it is characterized by establishing a 
rubber parts supply means for treads to fabricate the rubber parts which consist of a profile 
corresponding to the specification of said shaping tire based on the laminated structure. 
[0014] Thus, since the shaping tire which has the specific band perimeter for the setups of tire size in 
the tire shaping system which can be changed into arbitration constituted the supply means of all 
parts possible [ a setup ] in arbitration according to the specification of said shaping tire, if it is the 
tire which has the same bead bore, a stage substitute can be performed in an instant, and the tire from 
which a specification differs can be continuously fabricated per one. In addition, the specification of 
a shaping tire is the process condition of the tire containing tire size, the thickness of rubber parts, 
the profile of a tire, etc. 

[0015] And if it becomes possible to fabricate the tire from which a specification differs per one, 
since it will be lost that the unvulcanized tire of the waiting for vulcanization is accumulated in 
specific metal mold, the operation effectiveness of metal mold can be improved and the unfinished 
products of an unvulcanized tire can be reduced. Moreover, in the above-mentioned tire shaping 
system, since the preparation process of parts is connected with each making machine, pars 
intermedia material can begin and elegance can be reduced. Consequently, it can begin, reduction of 
the amount of money, reduction of managements, and reduction of ** material can be attained, the 
productive efficiency of a tire can be raised by leaps and bounds, and the tire by which quality was 
stabilized further can be made. 

[0016] In this invention, although what has the width of face which added splice cost to the band 
perimeter as sheet-like an inner liner ingredient and a carcass ingredient is used, you may form by 
forming the above-mentioned width of face with an independent sheet material, or sticking the sheet 
material of two or more sheets crosswise. For example, when you need the inner liner and carcass of 
about 50 inch width of face, the sheet material of about 50 inch width of face may be used 
independently, or it may stick the sheet material of about 10 inch width of face on five-sheet 
juxtaposition. However, to use the sheet material of two or more sheets, it is necessary to take the 
splice cost between sheets into consideration. 

[0017] Although the above-mentioned bead supply means supplies the completion bead equipped 
with the bead core and bead filler corresponding to a specification of a shaping tire Two or more 
kinds of completion beads equipped with the bead core corresponding to the band perimeter are 
more specifically held. What is necessary is to choose the completion bead corresponding to the 
specification of a shaping tire from the completion bead of these two or more classes, and just to 
constitute so that the selected completion bead may be supplied to a band making machine through a 
bead setter. However, the bead core corresponding to the band perimeter may be prepared, and you 
may constitute so that the bead filler corresponding to the specification of a shaping tire may be 
formed on the periphery. 

[0018] Moreover, it is desirable to use the plunger-type injection molding machine which holds the 
amount of rubber corresponding to the specification of a shaping tire at least for every parts as an 
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injection molding machine. A such plunger-type injection molding machine can inject the 
unvulcanized rubber of need capacity correctly for every parts, and, moreover, can change need 
capacity easily for every tire. 

[0019] On the other hand, it sets to the tire shaping approach using a series of tire shaping systems 
equipped with a migration means to deliver half-finished products for the setups of tire size to each 
making machine including the band making machine which can be changed into arbitration, a 
shaping making machine, and a belt tread making machine, and the tire shaping approach of this 
invention for attaining the above-mentioned purpose is [0020] as a supply process of a band member. 
(1) The inner liner supply process which cuts the inner liner ingredient of the shape of a sheet which 
has the width of face which added splice cost to the band perimeter to the die length corresponding 
to the specification width of face of a shaping tire, and supplies the cut inner liner to said band 
making machine, and [0021] (2) The carcass supply process which cuts the carcass ingredient of the 
shape of a sheet which has the width of face which added splice cost to the band perimeter to the die 
length corresponding to the specification width of face of said shaping tire, and supplies the cut 
carcass to said band making machine, and [0022] (3) The rubber parts supply process for bands 
which fabricates the rubber parts which twist this rubber strip around the perimeter of the drum of 
said band making machine, and consist of a profile corresponding to the specification of said shaping 
tire based on the laminated structure while injecting a rubber strip from an injection molding 
machine, and [0023] (4) While establishing the bead supply process which supplies the completion 
bead corresponding to the specification of said shaping tire to said band making machine through a 
bead setter, it is [0024] as a supply process of a belt tread member. (5) The belt supply process which 
cuts the strip belting which lengthened, arranged and carried out rubberizing of two or more codes at 
predetermined die length and a predetermined include angle, forms the belt for one tire which 
connects the edges of the cut piece of a strip of two or more sheets, and has the die length 
corresponding to the specification of said shaping tire, a code include angle, and width of face, and 
supplies this belt to said belt tread making machine, and [0025] (6) While injecting a rubber strip 
from an injection molding machine, this rubber strip is twisted around the perimeter of the drum of 
said belt tread making machine, and it is characterized by establishing the rubber parts supply 
process for treads which fabricates the rubber parts which consist of a profile corresponding to the 
specification of said shaping tire based on the laminated structure. 

[0026] In the above-mentioned bead supply process, it is good to prepare two or more kinds of 
completion beads equipped with the bead core corresponding to the band perimeter, to choose the 
completion bead corresponding to the specification of a shaping tire from the completion bead of 
these two or more classes, and to supply the selected completion bead to a band making machine 
through a bead setter. 
[0027] 

[Embodiment of the Invention] Hereafter, the configuration of this invention is explained to a detail 
with reference to an attached drawing. 

[0028] The top view and drawing 2 which show the tire shaping system by which drawing 1 consists 
of an operation gestalt of this invention are the side elevation. However, drawing 2 omits a part of 
configurations. 

[0029] These systems are a series of tire shaping systems equipped with the band transfer 40 and the 
belt transfer 50 including the band making machine 10, the shaping making machine 20, and the belt 
tread making machine 30 as a migration means to deliver half- finished products to each making 
machines 10, 20, and 30. The band making machine 10, the shaping making machine 20, and the belt 
tread making machine 30 are constituted by each possible [ modification to arbitration ] in the setups 
of tire size. Moreover, the band making machine 10, the band transfer 40, the belt transfer 50, and 
the belt tread making machine 30 are arranged free [ transit on the rail 55 of a Uichi Hidari pair laid 
in the shape of a straight line ]. The shaping making machine 20 is arranged free [ transit on the rail 
56 of a Uichi Hidari pair which intersects a rail 55 ]. 

[0030] The band making machine 10 forms a mechanical component 13 on the truck 12 equipped 
with the wheel 1 1 , and it is supporting it so that a revolving shaft may extend the band drum 14 
horizontally from this mechanical component 13. The band drum 14 is constituted by the drive of a 
mechanical component 13 free [ expanding and contracting ] in the direction of the diameter of a 
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drum. The truck 12 is controlled by the control unit whose location on a rail 55 is not illustrated. 
[003 1] The shaping making machine 20 is supported so that the right above region of a rail 55 may 
be made to extend this mechanical component 23 from a rail 56 side and the elastic driving shaft 25 
equipped with the shaping drum 24 of a pair from this mechanical component 23 may be extended 
horizontally, while forming a mechanical component 23 on the truck 22 equipped with the wheel 21 . 
As for the shaping drum 24 of a pair, mutual spacing has adjustable by telescopic motion of a driving 
shaft 25. Moreover, the bead clamp section of the shaping drum 24 is constituted free [ expanding 
and contracting ]. The truck 22 is controlled by the control unit whose location on a rail 56 is not 
illustrated. 

[0032] The belt tread making machine 30 forms a mechanical component 33 on the truck 32 
equipped with the wheel 31, and it is supporting it so that a revolving shaft may extend the shaping 
drum 34 horizontally from this mechanical component 33. The shaping drum 34 is constituted by the 
drive of a mechanical component 33 free [ expanding and contracting ] in the direction of the 
diameter of a drum. The truck 32 is controlled by the control unit whose location on a rail 55 is not 
illustrated. 

[0033] The band transfer 40 has the composition of having formed the bead setter 44 of a Uichi 
Hidari pair who holds a completion bead to the position by the side of the retaining ring 43 of a 
Uichi Hidari pair which holds a band member with the shape of a cylinder, and the periphery of a 
band member on the truck 42 equipped with the wheel 41". The truck 42 is controlled by the control 
unit whose location on a rail 55 is not illustrated. 

[0034] The belt transfer 50 has the composition of having formed the grasping section 53 which 
grasps a belt tread member from an outside on the truck 52 equipped with the wheel 51 . The truck 52 
is controlled by the control unit whose location on a rail 55 is not illustrated. 

[0035] In the tire shaping system mentioned above, the inner liner servicer 60, carcass sir BIS A 70, 
the rubber parts servicer 80, and the bead servicer 90 are arranged as a supply means of a band 
member. 

[0036] The inner liner servicer 60 holds the inner liner ingredient 61 of the shape of a long sheet 
which has the width of face which added splice cost to the specific band perimeter by the reel 62, it 
sends out the inner liner ingredient 61 rolled and undone from this reel 62 in die length 
predetermined by conveyor 63, cuts this by the cutter 64 to the die length corresponding to the 
specification width of face of a shaping tire, and forms the inner liner 65 of a need dimension. 
[0037] Carcass sir BIS A 70 holds the carcass ingredient 71 of the shape of a long sheet which has 
the width of face which added splice cost to the specific band perimeter by the reel 72, it sends out 
the carcass ingredient 71 rolled and undone from this reel 72 in die length predetermined by 
conveyor 73, cuts this by the cutter 74 to the die length corresponding to the specification width of 
face of a shaping tire, and forms the carcass 75 of a need dimension. 

[0038] That is, the inner liner servicer 60 and carcass sir BIS A 70 can supply the inner liner 65 and 
carcass 75 which are used for the tire of the same bead bore which is equivalent to the specific band 
perimeter, respectively, and modification of them is attained according to the flat ratio and tread 
width of face of a shaping tire in the cutout dimension. Sequential supply of these inner liners 65 and 
the carcass 75 is carried out through the conveyance conveyor 66 at the band making machine 10. 
The inner liner ingredient 61 can consist of rubber etc. Moreover, the calender material which 
lengthened, arranged and carried out rubberizing of two or more codes along with the sheet 
longitudinal direction can be used for the carcass ingredient 7 1 . 

[0039] Two or more arrangement of the rubber parts servicer 80 is carried out near the band making 
machine 10 so that it may correspond to the parts with which compounds, such as a rim cushion 
which constitutes a band member, a sidewall, and a belt edge cushion, differ. These rubber parts 
servicer 80 had the injection molding machine 82 extended towards the band making machine 10 
from an oil hydraulic cylinder 81, respectively, and equips the point of this injection molding 
machine 82 with the feed extruder 83. The rubber parts servicer 80 is constituted by the location of 
the arbitration of the shaft orientations of the band drum 1 4, and the direction of a path free 
[ displacement ] with the driving gear which is not illustrated. And the rubber parts servicer 80 twists 
around the perimeter of the band drum 14 the rubber strip injected from the injection molding 
machine 82, and fabricates the rubber parts for bands which consist of a profile corresponding to the 
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specification of a shaping tire based on the laminated structure. 

[0040] While rotating the band drum 14, the above-mentioned strip wind technique sticking the tip 
of a rubber strip on the band drum 14, and injecting a rubber strip continuously from an injection 
molding machine 82, the rubber parts servicer 80 is made to traverse in accordance with the shaft 
orientations of the band drum 14, and, more specifically, a desired profile is realized by controlling 
the rotational speed of the band drum 14, and the traverse rate of the rubber parts servicer 80. 
[0041] The bead servicer 90 supplies the completion bead corresponding to the specification of a 
shaping tire to the band making machine 10 through the bead setter 44. More specifically, the bead 
servicer 90 holds two or more completion bead A-F of a class according to a class, respectively on 
two or more maintenance arms 92 extended from the bead stocker 91 to a radial. These completion 
bead A-F combines the bead core corresponding to the band perimeter, and the bead filler which 
consists of a variously different configuration or a variously different compound. The bead stocker 
91 can be rotated freely, chooses the completion bead of the pair corresponding to the specification 
of a shaping tire from two or more kinds of completion bead A-F, and delivers the completion bead 
of the selected pair to the bead transfer 93. The bead transfer 93 is constituted so that it may extend 
to the right above region of the band transfer 40, the completion bead of the selected pair may be 
delivered and the bead setter 44 may be supplied through an arm 94. 

[0042] In the above-mentioned tire shaping system, the belt servicer 100 and the rubber parts 
servicer 1 1 0 are arranged as a supply means of a belt tread member. 

[0043] The belt servicer 100 arranges in the edge of the conveyance conveyor 101 the cutter 102 
extended in the conveyor conveyance direction, and supplies strip belting 1 03 on the conveyance 
conveyor 101 through this cutter 102 bottom. This belting 103 is transported by conveyor 104, and it 
is conveyed by the position of the conveyance conveyor 101, showing around at the splicer 105 
equipped with the guide function. Modification to the surroundings of a medial axis O of the supply 
include angle of the belting 103 to the conveyance direction of the conveyance conveyor 101 is 
attained with the conveyor 104 and the splicer 105. Therefore, the cutting include angle of belting 
1 03 can be chosen as arbitration based on the supply include angle of belting 103. On the other hand, 
the length of cut of belting 103 can be chosen as arbitration based on the amount of sends of a 
conveyor 104. Moreover, belting 103 lengthens two or more codes, and arranges and carries out 
rubberizing. Such belting 1 03 may once roll round to a reel what could supply directly from calender 
equipment or an insulation extruder, or was fabricated with calender equipment or an insulation 
extruder, and may supply it from this reel. 

[0044] If the piece 106 of a strip by which the conveyance conveyor 101 was cut down from belting 
103 is transported to the belt tread making machine 30 side by abbreviation strip width of face, the 
further belting 103 will be supplied on the conveyance conveyor 101. And the splicer 105 connects 
the edges of the piece 106,106 of a strip which adjoins each other mutually one by one. such a 
process - repeating - ready - by connecting the piece 106 of a strip of several sheets, the belt 107 
for one tire which has the die length corresponding to the specification of a shaping tire, a code 
include angle, and width of face can be formed, this time - the piece 106 of a strip - ready — in 
order to make it several sheets, it is good to double with specification belt die length by adjusting a 
minute include angle (less than **1 degree) to the specification code include angle of a shaping tire. 
This belt 107 is supplied to the belt tread making machine 30 through the conveyance conveyor 101 
as it is. 

[0045] Two or more arrangement of the rubber parts servicer 1 1 0 is carried out near the belt tread 
making machine 30 so that it may correspond to the parts with which compounds which constitute a 
belt tread member, such as a under tread and a cap tread, differ. These rubber parts servicer 1 1 0 had 
the injection molding machine 1 12 extended towards the belt tread making machine 30 from an oil 
hydraulic cylinder 111, respectively, and equips the point of this injection molding machine 1 12 with 
the feed extruder 113. The rubber parts servicer 1 10 is constituted by the location of the arbitration 
of the shaft orientations of the shaping drum 34, and the direction of a path free [ displacement ] with 
the driving gear which is not illustrated. And the rubber parts servicer 110 twists around the 
perimeter of the shaping drum 34 the rubber strip injected from the injection molding machine 112, 
and fabricates the rubber parts for treads which consist of a profile corresponding to the specification 
of a shaping tire based on the laminated structure. 
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[0046] While rotating the shaping drum 34, the above-mentioned strip wind technique sticking the 
tip of a rubber strip on the shaping drum 34, and injecting a rubber strip continuously from an 
injection molding machine 112, the rubber parts servicer 1 10 is made to traverse in accordance with 
the shaft orientations of the shaping drum 34, and, more specifically, a desired profile is realized by 
controlling the rotational speed of the shaping drum 34, and the traverse rate of the rubber parts 
servicer 110. 

[0047] It is good to use the plunger-type injection molding machine which holds the amount of 
rubber corresponding to the specification of a shaping tire at least for every parts as an injection 
molding machine of the rubber parts servicer 80,1 10 mentioned above. Drawing 3 illustrates the 
rubber servicer which used the plunger-type injection molding machine. As shown in drawing 3 , the 
plunger-type injection molding machine 120 forms a plunger 122 free [ sliding ] in the cylinder-like 
injection pot 121, has composition to which longitudinal slide movement of the plunger 122 is 
carried out by the piston cylinder 124 which extends from an oil hydraulic cylinder 123, and injects 
the unvulcanized rubber held in the injection pot 121 from a dice 125. The plunger-type injection 
molding machine 120 can inject the unvulcanized rubber of need capacity correctly for every parts, 
and has the advantage that the need capacity of a compound can moreover be easily changed for 
every tire. 

[0048] Moreover, as a means to pour an unvulcanized rubber into the plunger-type injection molding 
machine 120, it is good to use the feed extruder 130 of a screw type. The feed extruder 130 of a 
screw type is formed for a screw 132 in the cylinder-like cylinder 131, enabling free rotation, has 
composition which carries out the rotation drive of this screw 132 with a hydraulic motor 133, 
moves the unvulcanized rubber supplied from the rubber feed zone 134 by rotation of a screw 132, 
and is sent into the injection pot 121 of an injection molding machine 120 from a delivery 135. The 
delivery 135 of the feed extruder 130 is connected with the input port 126 established in the injection 
pot 121. Moreover, the check valve 136 which regulates the flow of an unvulcanized rubber to an 
one direction is formed in the delivery 135. At the time of the feed to an injection molding machine 
120, the plunger 122 of an injection molding machine 120 is shrunk by pouring in an unvulcanized 
rubber from the feed extruder 130 to the injection pot 121 of an injection molding machine 120. 
[0049] Moreover, the dimension of the rubber strip injected from an injection molding machine 1 30 
is good to make it the thickness of 0.5-3. 0mm, and width of face of 5-30mm. If this dimension is too 
small, it will become difficult to fabricate a tire efficiently, and if too conversely large, the precision 
of the profile of rubber parts will fall. 

[0050] Next, the tire shaping approach using the tire shaping system mentioned above is explained to 
a detail. 

[005 1 ] Drawing 4 (a) - (d) shows the forming cycle of a band member. In the forming cycle of the 
band member 140, first, the band making machine 10 is moved on a rail 55, and the band drum 14 is 
arranged in the location which counters with the rubber parts servicer 80. And the rubber strip 
supplied from an injection molding machine 82 is twisted around the perimeter of the band drum 14, 
holding a desired compound in the injection molding machine 82 of the parts servicer 80 
corresponding to a rim cushion and a sidewall for every parts, and controlling the rotational speed of 
the band drum 14, and the TORA berth rate of the parts servicer 80. Thus, the sidewall 141 shown in 
the location corresponding to the specification of the shaping tire in the band drum 14 at drawing 4 
(a) is fabricated, and the rim cushion 142 further shown in drawing 4 (b) is fabricated. 
[0052] Next, the band making machine 10 is moved on a rail 55, and the band drum 14 is arranged in 
the conveyance conveyor 66 and the location which counters. And while supplying the inner liner 65 
cut from the inner liner servicer 60 to the die length corresponding to the specification width of face 
of a shaping tire, the carcass 75 cut from carcass sir BISA 70 to the die length corresponding to the 
specification width of face of a shaping tire is supplied. Thus, an inner liner 65 and a carcass 75 are 
twisted around the perimeter of the band drum 14 in the shape of a layer one by one like drawing 4 
(c). 

[0053] Next, the rubber strip supplied from an injection molding machine 82 is twisted around the 
predetermined location of the carcass 75 on the band drum 14, holding a desired compound in the 
injection molding machine 82 of the parts servicer 80 corresponding to a belt edge cushion for every 
parts, and controlling the rotational speed of the band drum 1 4, and the TORA berth rate of an 
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injection molding machine 83. Thus, the belt edge cushion 143 shown in the location corresponding 
to the specification of a shaping tire at drawing 4 (d) is fabricated. 

[0054] On the other hand, the bead servicer 90 chooses one kind of completion bead corresponding 
to the specification of a shaping tire from two or more kinds of completion bead A-F, and sets this to 
the bead setter 44 of the band transfer 40. 

[0055] Next, the band transfer 40 is moved on a rail 55, and as shown in drawing 4 (d), the 
completion bead 144 of a right-and-left pair is arranged to the periphery side of the band drum 14. 
And the band member 140 twisted around this band drum 14 by expanding the diameter of the band 
drum 14 slightly is made to fix the completion bead 144 of a Uichi Hidari pair. And holding the band 
member 140 in the shape of a cylinder by the retaining ring 43 of the band transfer 40, the band 
transfer 40 is moved on a rail 55, and even the shaping making machine 20 conveys the band 
member 140. 

[0056] Drawing 5 (a) - (d) shows the forming cycle of a belt tread member. In the forming cycle of 
the belt tread member 150, first, the belt tread making machine 30 is moved on a rail 55, and the 
shaping drum 34 is arranged in the conveyance conveyor 101 of the belt servicer 100, and the 
location which counters. And the No. 1 belt 151 and the No. 2 belt 152 for one tire which have the 
die length corresponding to the specification of a shaping tire, a code include angle, and width of 
face from the belt servicer 100 are supplied. Thus, the No. 1 belt 151 is twisted around the perimeter 
of the shaping drum 34 like drawing 5 (a), and the No. 2 belt 1 52 is twisted around it still like 
drawing 5 (b). If needed, a rubber tape may be rolled on the both ends of the No. 1 belt 1 51, or a 
joint loess belt reinforcement layer may be rolled on the No. 2 belt 152. 

[0057] Next, the belt tread making machine 30 is moved on a rail 55, and the shaping drum 34 is 
arranged in the location which counters with the rubber parts servicer 1 1 0. And the rubber strip 
supplied from an injection molding machine 1 12 is twisted around the perimeter of the shaping drum 
34, holding a desired compound in the injection molding machine 1 12 of the rubber parts servicer 
1 10 for under treads, and controlling the rotational speed of the shaping drum 34, and the TORA 
berth rate of the rubber parts servicer 110. Thus, the under tread 153 shown in the perimeter of the 
shaping drum 34 at drawing 5 (c) is fabricated. Subsequently, the cap tread 154 of the rubber strip 
based on [ hold a desired compound in the injection molding machine 1 12 of the rubber parts 
servicer 1 10 for cap treads, and ] the same control as the above which twists, boils and is shown 
more in drawing 5 (d) is fabricated. 

[0058] Next, the belt transfer 50 is moved on a rail 55, and the grasping section 53 is arranged to the 
periphery side of the shaping drum 34. Subsequently, after grasping the belt tread member 150 in the 
grasping section 53, the belt tread member 150 is held in the grasping section 53 by reducing the 
diameter of the shaping drum 34 slightly. And the belt transfer 50 is moved on a rail 55, and even the 
shaping making machine 20 conveys the belt tread member 150. In addition, in case even the 
shaping making machine 20 conveys the belt tread member 1 50, it is made to move on a rail 56 so 
that it may separate from the shaping making machine 20 from the orbit of the belt transfer 50. 
[0059] Drawing 6 (a) - (b) shows a shaping process. At a shaping process, as shown in drawing 6 (a), 
the diameter of the shaping drum 24 of a Uichi Hidari pair of the shaping making machine 20 is 
expanded, and the band member 140 is constructed across. And as shown in drawing 6 (b), while 
winding up the carcass edge of the band member 140 to the circumference of a bead, giving a 
pressure from the inside of the band member 140, mutual spacing of the shaping drum 24 is 
narrowed, the expanded diameter of the band member 140 is carried out, and this band member 140 
and the belt tread member 150 are unified. Moreover, in order to strengthen the junction condition of 
the unified band member 140 and the unified belt tread member 150, a joint may be processed with a 
stitcher etc. if needed. 

[0060] In the above-mentioned tire shaping system, if it is the tire which has the same bead bore, a 
stage substitute can be performed in an instant. For example, about an inner liner 65 and a carcass 
75, a stage substitute is completed only by changing the length of cut of the inner liner servicer 60 
and the carcass servicer 70. About the rubber parts for bands of a sidewall 141, the rim cushion 142, 
and belt edge cushion 143 grade, a stage substitute is completed only by changing a setup of the 
rubber parts servicer 80. About the completion bead 144, a stage substitute is completed only by 
changing selection of the bead servicer 90. About the belt of the No. 1 belt 1 5 1 and No. 2 belt 1 52 
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grade, a stage substitute is completed only by changing a setup of the belt servicer 100. About the 
rubber parts for treads of a under tread 153 and cap tread 154 grade, a stage substitute is completed 
only by changing a setup of the rubber parts servicer 110. And since each above-mentioned stage 
substitute can be carried out by the automatic control by a computer etc., a stage substitute of the 
whole system can be performed automatically in an instant. Consequently, though a bead bore is the 
same, the tire from which tire size, an application, and a property differ can be continuously 
fabricated per one. 

[0061] Thus, if it becomes possible to fabricate the tire from which a specification differs per one, it 
will be lost that the unvulcanized tire of the waiting for vulcanization is accumulated in specific 
metal mold. For example, if six kinds of tires corresponding to completion bead A-F are fabricated in 
order, since sequential supply of the unvulcanized tire can be carried out at six kinds of metal mold, 
the shaping cycle time and the vulcanization cycle time can be made in agreement, and can carry out 
lead-time reduction, and the unfinished products of an unvulcanized tire can be reduced. 
[0062] Moreover, in the above-mentioned tire shaping system, since the preparation process of parts 
is connected with the band making machine 10 and the belt tread making machine 30, respectively, 
pars intermedia material other than completion bead A-F can begin, and elegance can be lost. 
[0063] Therefore, if a pneumatic tire is fabricated with the above-mentioned tire shaping system, 
while beginning, attaining reduction of the amount of money, reduction of managements, and 
reduction of ** material and raising the productive efficiency of a tire by leaps and bounds, it 
becomes possible to make the tire stabilized also in quality. 

[0064] The top view and drawing 8 which show the tire shaping system by which drawing 7 consists 
of other operation gestalten of this invention are the side elevation. However, drawing 8 omits a part 
of configurations. Since this operation gestalt changes only the band making machine 10 and the belt 
tread making machine 30 with the above-mentioned operation gestalt, the same sign is given to the 
same object as drawing 1 and drawing 2 , and detailed explanation of the part is omitted. 
[0065] The band making machine 10 is equipped with two band drums 14a and 14b before and after 
the mechanical component 13. This mechanical component 13 is connected with the turnover device 
1 6 through the support shaft 1 5 extended horizontally. This turnover device 1 6 rotates a mechanical 
component 13 around the support shaft 15, and replaces the location of two band drums 14a and 14b. 
Moreover, the conveyance conveyor 66 and the rubber parts servicer 80 are arranged in the location 
which counters two band drums 14a and 14b, respectively. 

[0066] Thus, since it becomes possible to perform the fabrication operation of the rubber parts for 
bands by band drum 14b of another side, working by an inner liner and a carcass twisting by one 
band drum 14a by forming two band drums 14a and 14b in the band making machine 10, and 
constituting both free [ exchange ], the productive efficiency of a tire can be raised further. 
[0067] On the other hand, the belt tread making machine 30 is equipped with two shaping drums 34a 
and 34b before and after the mechanical component 33. This mechanical component 33 is connected 
with the turnover device 36 through the support shaft 35 extended horizontally. This turnover device 
36 rotates a mechanical component 33 around the support shaft 35, and replaces the location of two 
shaping drums 34a and 34b. Moreover, the conveyance conveyor 101 and the rubber parts servicer 
1 10 are arranged in the location which counters two shaping drums 34a and 34b, respectively. 
[0068] Thus, since it becomes possible to perform the fabrication operation of the rubber parts for 
treads by shaping drum 34b of another side, working by a belt twisting by one shaping drum 34a by 
forming two shaping drums 34a and 34b in the belt tread making machine 30, and constituting both 
free [ exchange ], the productive efficiency of a tire can be raised further. 

[0069] In this invention, although a band making machine, a shaping making machine, and a belt 
tread making machine need to be able to change the setups of tire size into arbitration, especially the 
concrete configuration is not limited and can adopt an expanding-and-contracting device, a flexible 
device, etc. of arbitration. 
[0070] 

[Effect of the Invention] Since the shaping tire which has the specific band perimeter for the setups 
of tire size in the tire shaping system which can be changed into arbitration constituted the supply 
means of all parts possible [ a setup ] in arbitration according to the specification of said shaping tire 
according to this invention as explained above , if it is the tire which has the same bead bore , a stage 
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substitute can perform in an instant , and the tire from which a specification differs can fabricate 
continuously per one . Moreover, since the preparation process of parts is connected with each 
making machine, pars intermedia material can begin and elegance can be reduced. 
[0071] Therefore, if the tire shaping system of this invention is adopted, compared with the former, it 
begins, and while reduction of the amount of money, reduction of managements, and reduction of ** 
material are attained and can raise the productive efficiency of a tire by leaps and bounds, the tire 
stabilized also in quality can be made. 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is the top view showing the tire shaping system which consists of an operation gestalt 
of this invention. 

[ Drawing 2] It is the side elevation omitting and showing a part of tire shaping system which 
consists of an operation gestalt of this invention. 

[Drawing 3] It is the sectional view which illustrates the rubber servicer which uses by this 
invention. 

[Drawin g 4] The forming cycle of the band member by the tire shaping system of this invention is 
shown, and (a) - (d) is the important section sectional view of each process. 

[Drawing 5] The forming cycle of the belt tread member by the tire shaping system of this invention 
is shown, and (a) - (d) is the important section sectional view of each process. 

[ Drawin g 6] The shaping process by the tire shaping system of this invention is shown, and (a) - (b) 
is the important section sectional view of each process. 

[Drawing 7] It is the top view showing the tire shaping system which consists of other operation 
gestalten of this invention. 

[Drawing 8] It is the side elevation omitting and showing a part of tire shaping system which 

consists of other operation gestalten of this invention. 

[Description of Notations] 

10 Band Making Machine 

20 Shaping Making Machine 

30 Belt Tread Making Machine 

40 Band Transfer 

44 Bead Setter 

50 Belt Transfer 

60 Inner Liner Servicer 

70 Carcass Servicer 

80 Rubber Parts Servicer for Bands 

82 Injection Molding Machine 

90 Bead Servicer 

1 00 Belt Servicer 

110 Rubber Parts Servicer for Treads 
1 12 Injection Molding Machine 
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Ltcx h y y^tto^;i/Fl5t*44^0S3SC>'ftS6c 

2, 3-Fftffi, HS4WTS 1 ZJ+ftCD'Olbil&lS, 
U BE^iU F*OTB^^ h • hU^ FflE»«fc0Wer* 
^l/F«teXBA* 

[0 02 5] (6) »UJJSSJB«*6^A^ F U 9^*»UJ 
-r*<b*CC, ferfAX h y y^*HuiB^ h • F l- v F 

[0 02 6 ] _bfEtf- F«H&XSCC*Jl»r FJS 

fiteSftfrrstr- F3T*«itfca»«H<D®Sfcr- F 

[0 027] 

[0 02 8111 «**IH©^a6JB«3^6tta^ +J5S 
^>^^A«r^*r^Fffiia, 12 te^CDffliJffiS-C&S,, {H 

[0 0 2 9 ] *'>^7*A(t FJ3EJ#B*1 0; is*- 
fcT> {fOa&^2 0 % F • F U » FJ5®fc«3 0 4^ 

3^A&&fiBHi io. 20. 30 tc&vmr&m 

^ail/TT'O F F^>X^r-4 0SCJ f "^-»L'F F^> 
^7 7 — 5 0 £ffix./c— -H&ff^X'fA-C* 
30 So ^>FS0K»1O, '>x-b*>Wi2 0, -Ob 

0 V ^>FF7>^77-40, ^hh7> 
^Jl/F • Fl/7 Ffi»B«3 OCi, itJHtt 

So 

[0 03 0] FfiE^a lOtt, *<i 1 1 £<Sx-fc£- 
40 *1 2CD±tC|gSjgpi 3*»W % SlSSijasl 3^6^'> 
FF7AI 4 40e«*s*^|6ltCjffiST Si 5 tc3£J* 
Un^ 0 ;OFF7A14tt, 1116351 3CD|gSftCC<J: 

0 F^As*isi«caagaa«:«iJ5S3tirc»s. 2 

2ftri>So 

[0 03 1 ] 5/*-e>yi5S»«2 0tt, mtS2 l*ffl 
A/c&*2 2(D±CcretftSB2 3*«W4i*tC. SiSSh 
SS2 3*U-;U5 6ffJ*€>U-JU5 5(DiS±«CcSfi3 
!SIBSbSP2 3^6— ^>x^b'>^F7A24^ 
50 «^fcf#ttaa£<D«tt«2 5**¥:&ifiKCSfiTSJ:5 
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tc, ^>ff>yF7A2 4<Dfcf- F *5 > :/SPBl£lB3 
Sfi&cfltJ#;*ftTt,>£ 0 &«2 2BU-JI/5 6±r<D{i 

[0032]^h - H/9 FJfcJ&ft 3 0 B, Mim3 1 
*«itfce*3 2©±telRIMB3 3*»W. ^fgS&S|53 
3»6tiUBF9A3 4*B1M#*¥^tcBSr&J: 
^^ttl^ fl MF7A34[t Ktt8B3 3<Dffi 
S6tcj:0 K7Al^(cffi;«|«cM3ntl^o # 10 
*3 2BU-;U5 Si-COtSa^H^OPfflJJSaCCj: 

[0 0 3 3 ] A*>Kh 7 >X7 7 -40(l ft&4U 
Ii/cSf4 2(DiK:, ^>K»W*n«tt©**«» 
TS2E«-#©flB*y>y4 3 <t, F«K*f©ttfflflH 

©BfjeottMcc^Rt:- K*«»r*fe6— *t©tr- F 

fe**-4 4*»Wfc^*CttoTC>£. Sf4 2«U 
[0034]^hh7>^7 7 -50(t fH51^ 20 

[0 0 3 5 ] ±i&btcZ4 JrtSMisA^MCte^X. ^ 
if- 6 0. #-#*1J--fcf-lJ--7 0, =fA^-^-^— 

[0 0 36] >r>^--7-f tJ--tr-*-6 o«, 

6 l«r=J>^T6 3r»f5e(Dfi3#tira60tBL, cn 

[0 0 37] ^-^Xlf-tf— F-7 0B, *S5&D^> 

<D*7--*7*1#ft7 1 €r»;-Jl/7 2rfi)$U, gEl>-;U7 
2^e^^^C^c^7-^7Xf^7 1 £3>-<T7 3-CbFt 40 

[0 038] fiP^, >f V^-^^-tf-t^-eOS 

&ti-*zit-\z- j 9--7 ob, *ft*ft«F5£G>;*> F 
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FfiBfcftl 0CCJKX«l&3tiSJ:5«:a:-Drc» 

& a -f>t-7-ft-tm6 1B, 3Af^6««t5 
[0 0 3 9 ] zf A/i-W-W-B OB, ^> KflSW 

-r^j^c /<>f«»«i ooifi«cc««K»stir 
ie^u>^8 i frh^is peaimi ofciajwrss-rs 

Htil^« 8 2 MttUJ fiHBft 8 2 (D5feffiSP^ 7 

*-FJTOJ«8 3*«*.rc>*. =fAA-^l|--tf*- 
8 0B, HCTLttl>KimWC«J:9'0 F F^A 1 4<D 

ii*waa^fli©tt*ofiai«:SEtt sis cc«wj 3 nr 

1*4. *Lt, 3A^-71f- fcfU*— 8 0 B, WfflfiEJB 
ft 8 2frhmmistc3j*A h y F F^A 1 4 

[0040] <fc 9 JM*«&CB, ±IBX Hl9^9-f> F 
^ffitt, zfAX h >; ?:/05BI£'<> F h'7Al 4tCHA 

»ta^«8 2^f)^Axh»; sr^*aa»»K: 

*Jffib&#6* ^>FF^Al 4*HI63**t*«:, 

=fA^'-^1f-^-8 0*'O F K7A 1 4©**#r5l 

m *r 4 c <h T#ra© ^ a ? T a & % 4 & *> tc & ^ 

[0 04 1] tf- Ft-t:f-9 0lt )SM^A^<0{± 

mctttt&fimz- F^rfcT- Ft^-44mr 

^> FSt^ftl 0K«jt&T£&<D-C&£ o ±DAi*^C 
B, v fc^— FU*— b'U*— 9 0B, fcT-F^h ^^-9 1 

timmmm<D%mv- fa-f%wk^c^tsj: 5 

{C36corc*4 0 Cti67cJiRtr- fa-fb. ^>Fafi 
> Frfpfc&it:- F^ ^ 7-i*ffl*^*>-&/cfe<0-C* 
(D^fiSfcf- FA^F^6Js!t^dr-{irOtt««c*ri£-r5— 

- F^rt*- Fh7>X77-*9 3CCSW»TJ:5tCtto 
rc*4o tT— F h7>^7?-9 3{i^*> F F7>X7 
T-4 0(OilLJL«SrSgU, iliR5ti/c-^(D^K^ 

- F*3W£Lr-A9 4^/rl/rtf- F-fev *-4 4 

[0 0 4 2 ] ±ta^-Y^ff^>^7"ACc4o^r v 

• Fl/»F8IW0M*lliirit ^h^-fcTif- 

10 0, =fA^-^1»'-tf*- 1 1 0#SBI9:£*aTt,> 
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[0043] *oi> h tu-- iooh mm^ 
i o i (ommcziy^mmjfaicmm-rzxv i 
0 2*BB8g:u 9 *- 1 o 2<DT9&muxm&* 

i o i ±tcx h y v ?V<wv httn i0 3^« 
>^rio4msn, Fiws*iifc^^-f 

If- 1 0 5tC*rt3titt^61fti3l=J>^l 0 KDBfJE 
GM&*K*i£3*i*. HBSa^-M 0 l<Dffi£#ftK 
*fTS-^^ FWftl 0 30fl86ftKtt, 3X7104 
Rtf-X^-flJ'-l 0 5<t*«:cp^O<DSi0tC^Jga 10 

tttt^JU h*W 1 0 3 <DflW&a*CC»-?C»T S&CCSft 
[0044] JBilln 1 0 1 #^1* h t«4 103^ 

fcH3 tifc* f y * -?Y\ 1 0 6 *#jx f y » 

/cW^b F • FU* KJ5»Mi3 0«K:»a-J-*i, JSii 
3>-c^ 1 0 liCCttJgtt*'*^ FWftl 0 3#«*&3 

hy^Jtioe, 106 <Dimsiai±«iii%ser^b4 
tiK. ccOct^&xg^iHiOigLrffiStSco^ h y ^ 

^1 0 6^SS^t)1±^C<!:^J:0, JSM^^^<Di± 

O^H 0 74MT5C<b^*5 fl CQ±#, X 30 

tb»3-Fft«CC»Lr»/J>fttt (± 1° ^rieis 

F 1 0 7 te^-CD£ iffiiSn 1 0 1 Lt^Jl/ F 

[0 04 5] zUkjI—W-W- 1 1 On -<;l/F • 

u ^ Ff©3>^> F#Sft4><-^te#JfcT4J:5 
fc, ^;bF • FU* K^«3 0 6Wfi«{c«»ffl2»3ti 

ti^ 0 cn^A^-^if-triJ-- 1 1 on -en-e 40 

ftttEE*> y 1 1 1 F • h U v F 3 0 

til 1 2 05t«»CC7-f-F»ttI«l l 3*«itrt^ 
»c J: 0 flag F 5 A 3 4 (Dlfttflal&tf ©fiES©{4. 

—tri^— 1 ion mmmmi 1 2*>e>*ttHofc=fA 
xhy9^*«agF^A3 4©jaB^«#ftw. 

Fm=fA^-^*^r*J:5CCJQ: 50 
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[0 04 6 ] <fc OMttWtcn ±is* F y •> 7*9 W > F 

^ ax f y ^^a>jas*J5BeF7A3 4fcft!i | 3 
ttw, s*uj3eji5«i 1 2 3&>e>^Ax f y * ^*aiKwcc 

WHLtttffc. J*»F^A3 4*EWK3ti:Si*«:, 
A/^-^-y— 1 1 0 *JB39I5 F ^ A 3 4(D«|^rifijCC 
?So-C RK^F^A3 4©(gljeia[<hrf 

A^-y-tf-tr-y-- 1 1 ooF^^-xiifi^soffli-r-s 

[0 0 4 7 ] ±^L/c^A/^-^1f-t'-y*-8 0. 11 

o(DS*m^»<*:ur«. ^--7Stc^< t$>mzz 

4 +<Dtt« £ =f AS^riR^T £:/^>^*-:£ 

»w^«*fflt^^Aif-^if-*^-r^fe©-r* 

2 0«, RfBtKCDSJa** F 1 2 lrtCC^>^*-l 
2 2^}SS6@SE^i9:^, ttffil/y>y-l 2 3*P6J£ffi 
t^b'X F>vy >#1 2 4t^7>^t- 1 2 2&wl 

'imz-e&mf&icte-oxtot). f 1 2 hcjr§ 

Lfc^Bfc:*A*y-f * 1 2 5^e>ftHH-r* J:^ Witto 
[0 04 8] ^5>^^-3:(0»UlJ5EJB«l 2 0 

7 - Fffffla i3o», r®«©^ y >y 1 3 iftic 

7s>? y 1 3 2*EHbeffiCcHW. i^^'Ja-13 
2^fflSE^-^ 1 3 3THIBIB»-r4«««:ftor*j 

0, rfA#t^i 3 4^6«*6Sn4*ttl5t=fA*X^ 
•Ja-13 2©IR5Cj:D»»3f, ttWP13 5^6 
»fflJfl0B«l 2 0cD*ftB*^ F 1 2 1^0iit?<fc^tc 

tto-t^s. ^^-F^aiai 3ocoia:wni3 5^ 
?r n 2 1 ccaa^fcttAP 1 2 6 ccaasstirt* 

12 0^O7^hmB t V a - F»ffi«l 3 0*p6 
»fflSE»«l 2 0©«ffl*? F 1 2 l^*Sn«=fA*aE 
A^^CitciO, S*a^S0«l 20^7^t-l 
2 2^Kffi^i±^ 0 

[0 04 9] S/c, 9*UiiSff^l 3 0;fo6*ttHSft4=f 
AX F y ^ ^*CD i53 0. 5 — 3. 0 mm, (15 
-3 0mmM^(!:^ e CO^tS^hSfllf 5 <t # ^ 

[0 05 0] ^CC, ±.mi,tcZ >ft»>Xf-A4ffll> 
[005 1 104 (a)-(d) «vn-> FWWOJiBBX 
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5fe-T, ><> Fd»B«l 0 «r I — A 5 5 _br^tt^if 

r^'> K f^a i 4%3A^-w-z:y~-8 o <t#tft 
-r^ftSicgHar^o ^it, yA#^> 3 >* f 

tt£rfAX F y FF7AI 4©JSHK:##tt 

W4. COJ^CCLT'O F F^A 1 AlCtoVZiSBZ 10 
>f^<Df±«tC*tjS*rSfiiJS(C, 04 (a) cc^-rif-f F 
^-;H4 1»U ®C«04 (b) tC^-TUA 
£^3> 1 42«M^ B 

[0 0 52] FJ5&0A1 0£U-;U5 5±~C 

jf£tti*tfT^> KF7AI 4^rtgjHn>-CT6 6 <t*ffa 

K h"7Al 4CDiaH0C, 04 (c) <D 

So 

[0 0 5 3] *XtC. Fxr^^-r>3 >CC*fj£-T S 
/*-^U , -tf*-8 O(DWtoR0«8 2CC»fSI(Da>^< 
tj> K*^-^»CCJRSL, K F^A 1 4<£>[nI3giE 

6, Wffifi£^«8 2^6«if&?n^3AXFy^^^' 

(C, 04 ( d ) tC9ft?'<)l Fx7^r>3>143^ 

[0054]-*, tr-Fif-fcr^-9 0tt, ikbmsi 
mm<D^m^- f*«iu cn^>FF7>^7 7 

-40©^F-fe7^-44tCt7h LT*S< e 
[0 05 5] ;^C, ;OFh7>X7r-40^U-Jl/ 
5 5±-C*£»Stf-C, 04 (d) CC^Tcfc^tC, 7£&— 
*f<D^£tr- F 1 4 4^0 K F^A 1 4(D^iaffi»KcE 

g-r^o fir, f f^a 1 4*ffi3&>Kj£g-rsc 40 
ir^'>FF7A 1 4{ce*«w6n^<>FaBW 1 

4 OCC^a— *t<0^t'- F 1 4 4£@#£i*£ 0 -€*L 
r, ;OF h7>X77-40C0ffiSF';>^4 3'CA'> 

FSPWl 4 0 4RjBfWc««Fba^6, ><> F F^>X 
7r-40^U^5 5±T&tt3ifT^> F«t* 1 4 

[OO56]05 (a) - (d) te^U F • F U * FSB 
ttOJ5JEJKxa*7Sr4>©T*4. ^UF • FU* FSPtt 
1 5 0«lgt{t 5fcf, F • F U v YlSS&tk 
3 0£U-;U5 5ltfKi^trMF7A34^ 50 
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Flf-t^- 1 0 0<Z)S&£:3 1 0 1 <L*WnT£{i 

£ 1 1 F 1 5 1M'2#^F 1 5 2 

C<D«fc5fcLTJ5^F^A3 4<DJ3HK:, 
05 (a) (Dcfc^C l#^Jl/F 1 5 1 Htc 
«H5 <b ) <D<fc5*C2#^l/F 1 5 2*«#ttW*. 
iSWKJtCT, lS^^F 1 5 1 OMSSILBc^At-- 

2S^;U F 1 5 2±CCt?a >f> F UX^ 

[0 057] -c;UF • b \sv FJ3S&B3 0*U- 

;U5 5±r#tt3tfTJiEJf5 F7A3 4 «rrfA^-^1^- 

tr-tf— i l oiStinj-rsfisccffig-rSo *ur, r> 

K/B^A^-^-fcf'tf-- 1 1 OCDWafiRJg 
«1 1 2CCBfa©3>^-5>F«rJRSb, MF7A3 
4<D(iIK3iairfAy^-^1f-trif- 1 1 0<DF^->^ 

WffiJ&J£&l 1 2*p6«*S$ 
ft£:*AX F y 9 7 r «tf»F9A3 40JHHK:«»#9 

^dClsXfifcjfc F*7A3 4CD/SHW:, 05 
(c) Km-fTstt-Ylsv Fl 5 3 ^ 
"C, + 1 f 7* FU ^ K^I^A^*— % .V*y*— t^it— 1 1 0 (D 
tttHdBBWl 1 2K^S<Dn>/^>F£iKSU ±IB 

H«©ffl»ccs^< ^ax f y ? ^<o«*#^«:<t 0 > 

05(d) tc^T^ t-^FU-; Fl 54 ZfiSBlrZ. 
[0058]^ ^l/hh7>X7 7 -5 0?:l/-Jl/ 
5 5 ±T^86 ^ i±rffi^5 53*J^BF^A34 (Dftm 

wjciai-rs. ^c^r, jf2^sp5 3r^F - fu* f 
SPW i 5 o *jG«Foytfft«:flgK f ^ a 3 4 *«^tc»a 

t^Cir^F • FSMsf 1 5 0^rfE^SB5 3^C 

^r-T^o fit, ^FF7>X7 7 -5 0^U^ 
5 5±"Cg»$^t^h • FU ^ FSPW1 5 0^>x 

-t->#mm2 0£-cmm?z o -<^f • fu 

v FSW*1 5 0*J/*-K>yBEJB«|2 0*'r«j3Sr* 

5 0O«ia*6*HiS<fe5CCU-;l/5 6±r^lt65l±r 

[0059]i6 (a)-(b) teS'*- t*>^Ifi^ 
^-rfcCD-C^^o ^x-b->yiirtt t 06 (a) tc 
in-Ti^CC. ^x-fc->^fiHK«2 0<DSS— *fO^>x 
-f>^ F*7A24^fiSLt^> FSPW 1 40^55 

-r£ e ^Lt, 06 (b) tc^r^^cc, ^>FSW1 

*-*^*SBB*^- FH>3«:**±fcf*tft«c % >>x- 
f>^F*7A2 4 0fflS:BIHI%««>r^> F85t* 1 4 0 

FBBW 1 4 0 £s<)l> b • FU^ F9S 
*f 1 50i*H*{tTS, H*{bl/fc^> F»« 

1 4 0 <b-<;U F • F U ^ FStt* 1 5 0 i©ffi^tt»*S» 

lit fc&l>o 

[o 06 0 ] ±S2^-r+iiSjB^^Ar« % bi— cDtr- 



(8) 

13 

#r*4. 0f*.& -/>t-7-ft-6 5R»*-*^ 

* - # X if - fc' it - 7 0 (D SJ#t & 3 * a E f 4 tc W r S 
>142, ^hxr^^-r>3>l 4 3?0^'> Fffl 

S^^i-r^/cwrgsi«7r5„ sase- f i 4 
fctfrae*.#5S7-r4. lt^his iso'2s-< 10 

;UF l 5 2^cd-^;u Kcoc>rte:> Fif-tru*— l 

- F U ? F 1 5 3 , * + v 7 F U v F 1 5 4 3?£> F U ? 

F^=fA^-^ccoi>r«, :JA-r?— ytf-tr-F— 1 1 

±is#s# a » n > t ^ - j: 4 e t»o»T?fT 5 c 

* l *»ttril«lW«:ji8»TS c <h#r * 4„ 20 

[0061] c©<fc5tcfta^a&a»-<+*i**{a[ 

4>7)\>Z4 2**— gestae f*>( ahij«u *ftn«f& 

* i-<Dtt»^ 0 &*mm- 4 c # 4. 

^©2s«xg*^> vmm \ oav^i/F • f f 30 
j£B«R3 otc-en-etiaiKLri^cDr, 5£>&^-fa 

C<ta*pJfiBCC&4. 

[ 0 0 6 4 ] 0 7 »*«W©fft©IOKJI5«^ 644^Y 

4„ fMU H8«— BS<D»JiJE*ail8Lfcfc<D"C*S. * 40 
*J6fl5«Stt. FJffiHi 1 0 RZf^oi F • F 1/ * Ktt 

4©T\ B 1SW8 2 iHHUKBH-fff tftLt* 

[0065] a-> F&Bm 1 o 1 3<Dm'&lC 
2*(D^>FF7A14a, 1 4 b £<«;iT(,>4o C<D 

1^51 BCCillSStir^*. C (DSIE^a 1 6 

SB1 3*3fc^*l 5CDHOtC0tt3-& % 2#<D'OFF 

7A14a, 1 4 bCD{4g£Aft&*&<J: ^^C^^ri^ 50 
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4 0 S/c. SKS=i>-cr6 6 4^-7D'-^-8 
0»*n-?tl2*O^> F h*7A 14 a, 1 4 b Ct#tfa 

[0 06 6] CCD<fc5&C;0 Vtitffimi 0CC2*<D/^> 
F F^A 14a, 14b*Rtf, W**Ati«Aaacc 
^fiS-T4C<bCcJ:0, — FF7AI 4atY> 

ffc£<D^> F F^A 1 4btA'> Kffl=fA^- 

J: 9 -~HiS#>4 C i ^-C* 4 0 

[006 7] — h • F U ? FJ5J9I5«3 0 jg 

«rtB3 3tD8J»Cc2*OJiE}gK'7A3 4a. 34b^ri 

^c^, c©w»w3 3j**T*isi«:«fir*aa*ii 

3 5 4^UTK^B3 6fC$ll83*iri>4. COSK 
8S3 6 BlBNiflS 3 3 J$*6 3 5 (DM 0 CC Stt 3 -tt , 
2^CD^F^A3 4a, 3 4 b (0{4S^An^^.4i: 
5tCttotl>4. 1 0 1 t^A^- 

w-w-i 1 o«-en-en2*oj?s^F^A3 4 
a, 3 4 bcc^-r^iigtcffia^nrc^o 

[0 06 8] C(D± ^ &C-^ h • FU^ FfiBB«3 0 CC 
2*©«F7A3 4a, 3 4 b tRC't, W«*An© 
^a«CC»jS-r4C<htCj:D, -SO«F7A34a 

-c^juFa>*ar«wff«ttfc»tt*s6. (6#oa5»F^ 

A34btFb^ Fffln A^-^©JiBBffllt*tf ^ C <h 
[0 0 6 9] *aiBCC*JC*r, /OFRSJBfll, 

©s^#*ffiSic^Eolfigr*4c 

[0 07 0] 

C»93©»*] J^WWLfc<t^Cc*«9J«:j:titf, ^ 
>T +1f ^ XcDtSSS&ff *flE«c«E"J1IBtt * -f 
X7"ACC^Jl>r, ^©A'>Fig?:WT^fi»f^Yf 

- FrtSfcW-r 4 * +r *ti«««fCca»A*tf ^ c 

•«casisor(r*4©r, *^a5W©ttSf0p n a^BUM*r4 
c<fc*sr#4o 

[oo7i]fieor, *»w©*-y+s0&^^a*» 

awcc*a&4ciwr*4i*{c ASttfjcc 0 /c ^ 

[01 ] **Wc«llS»»*6tt4dr^+J5BB^^^A 
*7ft-r j P®H"C*4. 



15 



[02] *mi<omffSfct&fr hK*>*4 +JS8»f XrA 

[0 4] #«!l!0*-firfiE»^^f-Ak:j:S^> KSBt* 
0JSJBXg*7j*U ( a ) - ( d ) tt&XHOggPBFrffi 

[0 5] *^(D^>r ^Jf^>^^ACci:^^;l/ h • h 
U * F»B©JiSE»XS** L . ( a ) - ( d ) 
cD^gi5»fffi0"C^>^ e 10 

[06] *«MO^-/+J5R^^^ACCj:S^a:-b-> 
^II^l, ( a ) - ( b ) «SXgCDSgP»rH0'C 

[0 8] ##^©ffi©SSSt0&JB*» 6& & * ^ +mZisZ * 
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10 FfiBftM 

20 ^*-f>^jB*a 



3 0 hl/f Vf&RM 
40 A'>Kh7>X7r- 

4 4 h?-K*te?£- 

5 0 -^Jl/ h F7>X77- 

60 -r>*--7-f*-— fr-trU"- 

7 0 fj-ij^-y-W- 

8 0 r«> KflirfA^ — trif— 

8 2 MfUttNi 

9 0 fcT- Ktf-t^- 

ioo Mf— tr-fr— 

1 1 2 ittfueHi 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



P COLOR OR BLACK AND WHITE PHOTOGRAPHS 
□/GRAY SCALE DOCUMENTS 
Q LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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